Profiling of chemonaive osteosarcoma and paired-normal cells identifies EBF2 as a mediator of osteoprotegerin inhibition to tumor necrosis factor-related apoptosis-inducing ligand-induced apoptosis.
Osteosarcoma is the most prevalent bone tumor in children and adolescents. At present, the mechanisms of initiation, maintenance, and metastasis are poorly understood. The purpose of this study was to identify relevant molecular targets in the pathogenesis of osteosarcoma. Tumor chemonaive osteoblastic populations and paired control normal osteoblasts were isolated and characterized phenotypically from seven osteosarcoma patients. Global transcriptomic profiling was analyzed by robust microarray analysis. Candidate genes were confirmed by real-time PCR and organized in molecular pathways. EBF2 and osteoprotegerin (OPG) levels were determined by real-time PCR and OPG protein levels were assessed by ELISA. Immunohistochemical analysis was done in a panel of 46 osteosarcoma samples. Silencing of EBF2 was achieved by lentiviral transduction of short hairpin RNA. Apoptosis was determined by caspase-3/7 activity. A robust clustered transcriptomic signature was obtained in osteosarcoma. Transcription factor EBF2, a known functional bone regulator, was among the most significantly overexpressed genes. Immunohistochemical analysis showed that osteosarcoma is expressed in approximately 70% of tumors analyzed. Because EBF2 was shown previously to act as a transcriptional activator of OPG, elevated levels of EBF2 were associated with high OPG protein levels in osteosarcoma samples compared with normal osteoblastic cells. Knockdown of EBF2 led to stunted abrogation of OPG levels and increased sensitivity to tumor necrosis factor-related apoptosis-inducing ligand (TRAIL)-induced apoptosis. These findings suggest that EBF2 represents a novel marker of osteosarcoma. EBF2 up-regulation may be one of the mechanisms involved in the high levels of OPG in osteosarcoma, contributing to decrease TRAIL-induced apoptosis and leading to TRAIL resistance.